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Scientific Progress

The major focus of this research is the control of stochastic systems with general noise processes. These noise processes
include the family of fractional Brownian motions and more generally the family of square integrable continuous stochastic
processes. Controlled finite dimension linear stochastic systems driven by arbitrary square integrable continuous processes
and having quadratic cost functionals have been solved by providing explicit optimal controls. Infinite dimensional controlled
linear systems with fractional Brownian motions that can model stochastic partial differential equations where the control and
the noise can be restricted to the boundary of the domain have been explicitly solved. A discrete time controlled linear system
with an arbitrary correlated noise and a quadratic cost has been explicitly solved. A controlled continuous time linear system
with a Brownian motions and a cost that is an exponential of a quadratic functional is solved in a simple, direct way. Linear
quadratic stochastic differential games are solved for systems with arbitrary square integrable continuous noise processes.
Control problems with Brownian motion in the two-sphere or real hyperbolic two-space have been explicitly solved. Stochastic
differential games in the two-sphere have been explicitly solved. An infinite time horizon linear-exponential quadratic control
problem with a long run average quadratic cost is solved directly. It is shown that the direct approach used in the
aforementioned problems is much simpler than the well known methods that use either Hamilton-Jacobi-Bellman equations or
stochastic maximum principle with backward stochastic differential equations. These methods have been extended to
stochastic differential games in spheres of arbitrary dimensions. Ergodic control problems for linear stochastic equations in a
Hilbert space with fractional Brownian motions were solved by obtaining explicit optimal ergodic controls.
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